Let O D be the ring of integers in the imaginary quadratic field Q( √ D) of discriminant D < 0 . Then P GL 2 (O D ) is a discrete subgroup of the isometry group P SL 2 (C) (= P GL 2 (C) ) of hyperbolic 3 -space H 3 . The quotient space
(See [5] for an account of the techniques; for about half of these D 's, Bianchi had calculated the fundamental domains -by hand, presumably -almost a century ago, in [2] , [3] .) Riley's computer output includes how the faces of Table I There are exactly 19 D 's in this range for which X D is the 3-sphere. Since In the top row are the first four cases when X D = P 3 . Here we view P 3 as a ball with antipodal points of its boundary sphere (indicated by the dashed-line circles) identified. The lower part of the Table represents the 
The periodic extension of the graph shown, modulo its translation symmetries, gives the "singular" locus of the orbifold structure on X −84 , a graph lying on the torus Table II For the index two subgroup [9] , [4] , [1] , [6] , [8] ) that these are the only cases when this happens, for arbitrary D < 0. Table II , when X D = P 3 . It also happens for D = −84, when
on X −84 restricting to the full symmetry group of the singular locus on the torus shown in Table II 
and
where O(24) is the octahedral group, D(2n) is the dihedral group of order 2n, and C(n)
is the cyclic group of order n . In more subtle examples, not even the collection of finite subgroups of SO(3) which start the iterated amalgamated free product construction is unique, though of course the noncyclic subgroups among these are unique, corresponding to the vertices in the singular locus of the orbifold structure.
In all cases except D = −3, −4, there is a splitting [9] , [4] , [1] are represented by totally geodesic surfaces formed by the intersections of the Ford domain with certain planes parallel to H 2 ⊂ H 3 . These non-separating surfaces in Y D pass down to non-separating (totally geodesic) surfaces in X D , which are often non-orientable. Since non-separating surfaces do not exist in S 3 , it follows from [9] , [4] , [1] that the only values of D < −100 for which X D could be S
